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(54) TiUe: COATED ROLLING. ELEMENT BEARING 

(57) Abstract ' . • ' 

. A rolling element bearing comprises an inner ring (3) and an 
outer ring (2) each provided with a raceway (4, 5), said rings having 
land regions (10, 1 1) on opposite sides of their raceways, and a scries 
of rolling elements (6) which are in rolling contact wiUi the raceways, 
and which arc mutually spaced by a cage (7), said cage (7) engaging 
the land regions (10; 1 1) of said ring, and at least one of said rings" 
(2, 3) being coated. Said at least one ring is coated wife a wear and 
friction reducing, elastic coating over its full surface. 
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Coated Toning element bearing 

Thg iTTVgntirim Hqy«^^ *^ Bml^jpp y^PTWi^nt ffnmprisfng ATI itmCT TTPE 

and an outer ring each provided with a nueway, at least one of said rings having 
S land regions OB opposite aides of the respective niovway, and a si^^ of rolling 
elements which are in rolling contact with the raceways and which are mutnally 
spaccKi by a cage, said cage engaging die land regions of said ring, said land regions 
being coated. 

Such rolling element beazmg is known from BP-B-531082. The rolling 
10 ele m e nts are spaced by a cag^, which rides on the hmds providiDd on one. of the rings 
next to the raceway thereof. Such bearing has the. advantage that the cage is guided 
by the ring in question, which iinproves the dynamic behaviour of the ring and 
reduces whirl instability. 

According to EP-B-531082, a hard coating is applied to each land of the ring. 
i'5 ■ but not toi^the raceway thereof. Thereby, flaking off under ]the influence of the locally ' 
very high coi;qjTesaive. forces which occur in the rolling contacts between the , rolling 
alemente and the raceways, ia to be avoided. 

The pbjipct of the ixrvendon is to provide a rplling eletiient beazing in which 
the problem; of the coating flaking off will hot occur, which enables a relatively 
20 cheap manuf acturing method, and whereby a proper guidance of the cage is 

maintained. This object is achieyisd in that said least one ring is coated .with a wear 
■ and firiction reducing, elastic coating over its full surface. 

• The coating applied both oh the lands as well - as on the raceway and the other 
surfaces, of the bearing ring being elastic, several advantages are^ obtained. First of all, 
25 it provides a desired guidance of the cage, such .that swirl instability is avoided. 

. ■ Secondly, the 6o^ng willn^^ off from the rabeway, in particular in case 
• the boating has a duckness wh^ 

the shear stresses resulting from the rolling mocix>n of the rolling cleracnts, arc 
Tnflvirpqi . A relaiiyely dim layer can deform easily and follow, the clastic deformation 
30 of the Steel base material, whcn'tihc ball rolls over the raceway. In contrast, in the 
case of :a relatively thick coating, the "stresses in tie coating layer will be high and 
spalling or flaking off is rnorc likely. Also a thick elastic coating is more difficult to 
adhere to the steel than a thin coating due to internal sffesses in the coating layer. 
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As a consequence, according to a third advantage the beating can be 
manufactured in an economic way. The layer ihidmess can be very small. Moreover 
the &11 surface of the bearing rings be coated which is easier than coating only 
the lands thereof . 

5 An advantage of a very amall coating thir.lcnftSfi is diat.the topogriafihy of the 

steel raceway is maintained, as a result of which the dynamic behaviour of the 
bearing is not impaired. 

According to a preferreil embodiment, fee coating con^prises a diamiond-lilce 
carbon coating. In particular, the coating may comprise a metal containing diamond- 
10 like carbon, for instance alternating layers of metal such as W or WC and a hard 
morphous coating, such as diamond-like carbon. 

According to a further embodiment,, the coaling may comprise of boron-nitridfi 
(BN)» chromium nitride (CrN), hafoium nitride (HfN) or. any other nitride, oxide such 
as boron oxide, or carbide or sulphide coaxing. > 
15 Th& maximuTn coating thickness may be about 2 jmi; pxTcferably, the TwnY^Trnim 

coating thipkness is 1 fim. • 

Reference is made to USrA-5112146, related to a rolling element bearing, the 
rings pf .iyjdch have a very hard, low fiction coating. Said coating however docs not 
act as a. support for a cage, nor is the. entire surface of tho hcanng rings ftilly. coated 
20 The coating can be deposited by means of physical vapour deposition (FVD). 

chemical vapour deposinon (CVD) or pulsed laser deposition (PLD) tedmiques or 
throtigh surface tre^mnent like Ion Iri^ 

In addition the hard coating can be further enhanced by another top coating 
that creates solid lubricadon, thereby creating a very ^odi interface between cage 
25 and ring through transfer of a solid lubricant layer to the cpunterface. 

Such coating can be MoS^ or WSj e.g. for applications, where dry running in 
the Toiling contact is possible. . ' . ' - • 

'. The- invention will further. bo described \wth reference to. the. deep groove. ball 
bearing shown in the figure. , , ' . 

30 . The figpe shows an axial cross-siection through a dee^ grpoyo ball bearing 1 , 
haying an outer ring 2 arid an inner ring 3, each provided with a respective raceway 
4» 5. The raceways 4, 5 are in rolling contact with a series of balls 6. These balls are. 
mutually spaced by a cage 7, containing pockets '8. 
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■ . . 3 , 

The cage 7 is supported by the inner ring 3. In order to av id swirl of the 
cage, the inner ring 3 -has a coating 9 over its.fUU surface. Thus, not only the 
raceway 5, but also the lands 10, 11 bordering the raceway 5. as :weli as the rest of 
the outer surface of the 'T?"^r xing 3 are coated. 

TTie fill! coating of the outer, surface of the iniw ring 10 haa the advantage 
that the piraper, non-flaking surface of the raceway is obtained, as well as a proper, 
swirl-£ree guidazice of the cage! 
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1. RDliisg ialement beaxing (1), con^irismg an inner rizife (3) and an mer xing 
(2) each provided with a raceway (2, 3), at least one of said rjzigs having hsnd 

. 5 regions (10, 11) on opposita sides of th^ roispective wway (^^^^ a series of 
rolling dements (6) whicli are in rolling contact with the racet^ys (4, 5) and which 
are mutually spaced by a cage (7), said cage (7) ftngaging the land regiohs (10, 11) 
. of said ring (2, 3)» said land regions (10, 11) being ^ft^eH eharagti^,^^^ ^faat said 
at least one ring (3) is eoated with a wear and frictiim reducing, elastic coatiDg (9) 

10 over its full surface. 

2. Bearing (1) according to claim 1, wherein the coating (9) has a tfaidasess 
which is less than the depth beneath the raceway (4, 5) at which the shear snesses 
resulting from die- rolling motion of the-roliing elements (6), are majcimal. . 

15 ■ . • *•• ■ "'. 

3. Bearing (1) according to any of the preceding claims, wherein the coating 
(9) con^rises a diamond-like carbon coating. 

4. Bearing (I) according to any of the preceding claims; wherein the coating 
20 (9) comprises a metal containing diamond-like carbon; > . 

5. Bearing (1) according to claim. 4, wherein the coating (9) comprises 
alternating layers of metal and diamond-like carbon. 

25 6. Bearing (1) according to. any of the preceding claims, wherehi the coating . 

(9) comprises boron-nitiride or hflfhiumnitride or niobiumnxtride or carboimitridei 

7. Bearing (1) according to any of the preceding claims, wherein the coating 
. (9) comprises boron-oxide. 

30 ■ ' . . ' ' ' 

8. Bearing (1) according to any of the preceding claims, wherein the coating 
(9) comprises two coating layers, consisting of a supporting coaling of a hard 
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material and on the steel base matenal, and a M0S2 or WS: coadng layer on top of 
the sopp rting coatuig. 

9. Bearing (1) according to any of the preceding daims, wherein the ^nn-riniiin 
coating (9) thickocss is 2 ^ 



10. Bearing according to any of the preceding claims, wherein the maxiosum 
coadng (9) thickness is I pm. 
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